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T54)(57) nPOTOMHMf! HHTOOJiyOPHMETP, 
coAepiKamKt! 4tnyopecpeHTHuft mmkpo- 
oxon, OopcyHKy anR noaawu k rimpo- 

AHHaMKMeCKOlt tbxyCHpOBKH imWOCTH 

o HCGjienyeMAiH KJiSTKaMK, noKpoBHoe 
CTeKJio MHKpooKon^, CHdVeMy win or- 

BOna SCWKOCTH C KJIOTKaMH, O T Jl H - 

w a 10 ta H ft c R xeM, MTO| c uejibio 

JIOBfaOUeHHH TOVHOCTH K .npOMSBOaiHTejIb- 

HocTH' HSMepeHHift, ^pcyHKa pasMetne- 
Ha no;; npxpoBHbM CTeKjioM^ a CKCxe*- 

Ma OTBOAa XmUCOCTH C KJieTKaMH 8U- 

noJiHOHa B SKAe dojiocth CMasKKsaio-' 
ttierocH MarepKajia, npHKpenneHHbfl k 
HiOKHeft nosepxHOCTH noKpoBHoro cTeK*^ 
•.Jta nooi oO^exTHBOM. HHxpocxonai npu- 
ueM AJiH oOecneqeHHff CTauHOHapHoro 

nOTOXa KKAXOCTK C XJZeTXaMK paCCTOH- 

HHe OT KpaH nHTHa jkkaxocth Ha noxpoB* 
HOM OTexJie AO MecTa npHxpennehHA 
nomcTH pocTaBJuzeT BejiH^HHy 0^5 * 
1,0 OT tUHPHHU nuTHa. 
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HaoOpexeHHe othqchtgh k xexHH- ^ 
^ecKod <J>H3HKe^ a HMeHHo k aaajiHTH- 

^eCKOt) MHKpbCKOnHH, B 'laCTHOCTH 
K npHfiopaM flJlH 6H0J10rHH H MCOTUH- 

Hu, H HaHConee 3<I)(I«kthbho MO^Ker 
6uTb McnojibaoBaHo unn CKopocTHoro ^ 
aBTOMaTH^ecKoro auajiusa coj^epjKa- 
Mhh. KJiero^Hbix KOMnoHenroB Hjiay-i- 

/leHHH HX <I>H9HKO-XHMH^eCKOrQ~ COCTO- 

HHHH iiyTeM HSM^peHHR (jijiyopecueHT- 

HMX xapaKTepMCTHK QoJibixioro ^Hcjrja 10 

OTfleJIbHHX KJieXOK. 

HsBeCTQH npOTOHHblft UMTOOJlyo- 

PHMBxp Ha ease <^^yopec^eHXHo^o mhk- 
. pocKona, npeAHasHa^eHHuA nnn aBXo* 
MaXHHecKoft perHcxpapHH ^yopec- 15 
MBHXHbDC napaMexpoB oxj^ejibHux kJiexoK: 
B cocxaae. KJiexb^Hott cycneHSHH co * 

CKOpOCXblO HSMepeHHH -flO HeCKOJIbKHX 

XKiCHM KJiexbK B cexyHfly, B 3x6m npH- 
6ope .B3Becb HCCJieflyeMux kjibxok nob- * 20 
xynaex h3. KanMJuiHpa b npoxoHHyio Ka- 
Mepy, pacnoJioxfeHHyw Ha npejuMexHOM 
cxojiHKe MHKpoQKona H npoxoflHX e 

XOKOM 3K>U|KOCXK B TOpHSOHXaJlbHOM Ha- 

hpasjieHHH c eojibuibfl cKopocXjbw ^epea 75 

nOJie SpeHHH MHKpOp6T>eKTHB^' B MOMeHX 

npoxosKAeHHH KJiexKH nepeA MHKpoobbeK- 

XHBOMr C<l>OKyCHpOBaHHOM Ha onpeAB- 
/leHHyio fiJiocKOCTbr ocyir;ecxBHHexcfl 
ocaemeHHe KJiexKH B036y3KAawiaHMH jiy^a- 
MH ox HCxo^HHKa CBexaf Ha BHxofle Aax-' 
HHK^ HSJiy^eHKH- OoxoMexpHHecKoft Ha- 
caflKH (^pMHpyexcH Hwnyjibc^ . aMTuiHxyfla 
Koxopbro nponopuHOHcuibHa «HxeHCHB- 
HocxH OJiyopecneHUHH. CMcxeMa perHcx- 
paiiMK npoBojiMT aHaJiHS aMnjiHxy/iHoro 
pacnpe«ejieHHH HMnyjibcoB h Btawaex 
iPHCxorpaMMy pacnpefleneHHH KjiexoK 

;nO HHXeHCHBHOCXH MX CBeHGHKH. Cxa6H- 

jjiHsauHH noJiomeHKH ropHSOHxaJibHoro 
inoxoxa KJiexoK npa hx nppxo^eiiHH 40 
B nojie speHHH o6>eKXHBa . ocymecx^jin- 
excH c noMombio rHAPpMHHaMH^ecKOf! $or 
kycHpoBKH: b xaMepe non waBJieHH^M 
coaflaexcH ropHsoHxajibmift xok khb- 
KocTH^ B ueiixpe Koxoporo pacnojia- 45 
raexcH KanHJUiap c HCCJie«yeMhiMH ' 
KJiexKaMH Etl H [2j. • 

HeflocxaxKOM yKaa'aHHoro npHSopa 
HBjiHexcH Majian cxaSHJibHocxb noJiome- 

HHH KJieXOK OXHOCHXeJlbHO OObeKXHSar 

B pesyjibxaxe Hero KJiexKH buxoahx aa 
npejxeraj rjiyeSHHH peaxocxH MHKpoodbeK^ * 

XHBa, xiXO npHBO^tMX K yMeHbUieHHIO 

xo^HocxH HSMepeHHH. flpypHM Hewociax- 

KOM npHGopa HBJlHexCH HeB03M0KH0CXb 55 

Hcnojii?30BaHHH B HSM BucoKoanepxyp- 

HbDC HMMepCHOHHHX O6beXXKB0B, Hf^eiO- 

mHX oObraHo Majloe pa5o^ee cocxoAHKe, . 
He nosBOJiinomee c^xycHpoBaxbCH Ha 
HSMepneMbte KJiexxH uepes cxeHxy Ka- 60 

Mepu H CJIOft. 3KKAKOCXK, HaXOMHlKHllCA 

nepext KJieXxaMH. 

HaHOoJiee Ojimskhm no xexHHHec- 
KOfl cyioHocxH K npefljiaraeMoMy ab- 
jinexcH npoxouHuft uHXo4>JiyopHMexp, co- 55 
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flepHcaiuHft (tJiyopecueHXHbitt MHKpocKon, - 
(jKjpcyHKy nnn noua^n h rHAPoAHWa- 

MH^HOft (I>OKyCHppBKH WHAKOCXH C HCCJie 

AyeMijMH KJiexKaMH/ noKpoBHoe cxexno 
MHKpocKona, CHcxeMy ahh oxBOAa «ka- 
KocxH c KJiexKaMH, B 3XOM ycxpoftcxBe 
cxa6HAbHuf} ropHaoHxajibHfam noxoK 

KJieXok . B nJIOCKOCXH .<|>OKyCHpOBKH HH- 

BepxHpoBaHHoro MHKpocKona . o6ecne- 

MMBaexCH PKAPOAHHaMH^eCKOft <I)OKyCH- 

poBKOf) KJiexoK B cxpye jkhakocxh, 
naAawinefl. rtpA yrjioM na BepxHwro no- 
BepxHocxb noKpoBHoro cxeKna h co6h- 
paeMoA c Hero c noMoiabio oxcacuBaw- . 
mero Hacoca [3] . 

HeAOCXaXKOM SXOft KOHCXpyKUHH 
npHCopa HBAHeXCH HeSOSMOXCHOCXb HC- 

noJibaoBaHHH b HeM odts^Hbix (neHH- - 
BepxHpoBaHHboc ) $JiyopecueHXHbix mhkpo 
cKonoB, Koxopue B sacxHocxH KOMnjieK 
xywxcH CBexocHJibHfciMH BwcoKoanepxyp- 

HblMH HMMepCHOHHtaMH MMXpOOeTjeKXriBa" 

Mrt, Heo6xoAH^4b^MK ajih. xo^hkx <IwiyopH- 
MexpHHecKHX H3MepeHHfl. . ;[^py^HM neAoc 

XaXKOM Ha'secSXHOft KOHCXpyKUMH HBTinex 
CH Heo6XOAHMOCXb HCnOJlb3QBaHHH B 

Hell npHHyAHxejibHoro (c noMombw Haco- 
ca) OXBOAa 3KHAKOCXH C KJieXKaMH CO 

AHa .xaMepba, ^xo ycJioKHnex KOHCxpyK- 
UHK) Kar^iepw h notinxcaex HaAeKHOcxb 
H xovHocTb HSMepeHHH H yAo6cxBa ee ; 
3KcnnyaxauHH. 

UeAbK) H306pexeHHH HBJlfleXCH nOBbJ- 
UeHHe XOUHOCXH H npOHSBOAHXejlbHOC- 
XH H3MepeHHfl. 

JlnR AOCXHHCeHHH uejiH B npoxo^HOM 
UHXo^jiyopHMexpe,' coAepjKaiueM <IiJiyopec- 
ueHXHuitt MHKpocKon/ 4)opcyHKy Ann 
noAa^H H rwApoAHHaMH^ecKOft 4>OKycH- 
POBKH^HAKOCXH c HCCAeAyeMUMH Knex- 
KaMH, noKpoBHoe cxexAo MHKpocKona, 
CHcxeMy AJia . OXBOAa . 5KHAKOCXH c KJiex- 
KaMH, OopcyHKa pasMeineHa noA noKpoB- 
HhXM cxeKJioM/ a cKcxeMa oxsoAa kha- 
KocxH c KJiexKaMH BunoJiHeHa b bhab 
nojiocxH cMa^MBawmerb MaxepHana, npH- 
KpenneHHoft k HH»Hen nosepxHocxH -no- 
KpoBHoro cxeKJia noA odbeKXHBpM mhk- 
pocKona, npH^eM AJiH obecne^eHan cxa- 
UHOHapHoro noxoKa ikhakocxh c KJiex- 
KaMH paccxoHHHe ox . xpaH nnxHa jkha- 
KocxM Ha noKpoBHOM cxeKJie AO Mecxa 
npHKpenjieHHH noJiocxH cocxaBjinex Be- 

AHHHHy 0,5-1,0 ox UIHPHHU njixHa. 

Ha MepxejKe noKaaana npHHUHHHajib- 
Haa cxeMa npoxoHHoro uHxoi)JiyopH- 
Mexpa. 

npoxo'^Han KaMepa cocxohx hs Kop- 
nyca 1 h pasMemeHHoft b new OopcyH- 
KH 2, BAOAb ocrf (^opcyHKH pacnoJiOMceH 
KanHJUiHp 3, no KoxppoMy noAaexcn 
cycneiiaHA kabxok. kopnyc $opcyHKH 
HMeex naxpyeoK 4 ajih nowa^rt boah b 
4>opcyHKy, Ha Kopnyce xaMepu aaxpen- 
AHexcH noKpoBHoe cxeKjio 5. noAocxa 
CMaHHBawiaerocH MaxepHa^a 6 3aKpen;iH- 
excH B BepxHeft uacxH Kopnyca Kawe- , 
pu M KacaexcH HHTKHeft noBepxHocxif 
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noKpoBHorb cxeKJia, B HHxcHef) ^acTH 
Kbpnyca KaMepu HMeercH narpyeoK 7 
nnn cTOKa boau* npoxowHaA KaMepa 
KpenHXCH Ha npeflMexHOM cxoJiHKe 8 
^jiyopecueHXHoro MHKpocKona, Cvkkuho- 
HajibHafl cxeMa npoxoworo uHxo^Jiyo- 
pHMexpa QKjno^aeiv MnKpooC-beKxnB 9 , 

KCXO^HKK 10 CBexa, KOJUieKTOP 11, 

nojieayia >|Ha<t>parMy 12 f caexo^HJibX- 
pu 13 una BwejieHHH BosGywaiKimero 
cBexa, CBexo^iHJi&xp 14 riir, Btwejie- 
hHh cBexa CiJiyopecueHt^fK, HHxep^-* 
peHUHOHHyio cBexoAejiMxejibHyio nJiac- 

XHHKy 15, $OX03neKXpOHHUft yMHOKH- 

xejib 16, cneKxpoMexpH^ecKHft ycHJiH- - 
rem 17 , MHoroKaHeLnbiibin aHajiHsaxop 
18 HMnyjibcoBv ; . 

npoxouHuft UHxo4><nyopHMexp paGoxa- 
ex cjieAyKX4HM oGpasoM, 

CycneHSHH KnexoK, npeffBapHxeju>- 
HO Me^eMfaix <I»JxyopecuHpyiotiiHM kpacH'- 
xejieM, noAaexcH c nocxoHHHoft cko^ 
pocxbK) B ueHxpaJibHbKt KanHJUiHp 3 
^pcyHKH 2, QaHOBpeMeHHo uepes nax«- 
py6oK 4 B ^pcyHKy nou fXasnemeM 
0,6-0,8 axM nocxynaex ao^a, Koxopaa 
oexeKaex ueHxpaJibHbifi KannjuiRp 3, npH 

BXOM Sa CWX FHUPOAHHaMK^eCKOft 

KyCHpOBKH KJieXKH B cycneHSHH Bucxpa-* 
HBaiOXCH BtAOJIB OCH ^idpcyHKH. TaKKM 

o6pa30M, ^pMHpyexcH JiaMUHapiiaA ko- 
aKCHajibHafl cxpyA AHaMexpcM 150 m^cm, 

BAOJIb. OCH KOXOppa BUCXpaHBaiOTGH * 

KJiexKK cycneH3HH* 3xa cxpyn, Hecy- 
taan KJiexKH, HanpaBJinexcfl CHHsy Baepx 
Tion yrjiOM 60-70® Ha hhskhiok) noaepx- 
Hocxb noKpoBHoro cxeKJia 5. 

B Mecxe naneHHH Ha noKpoBHoe 
cxeKno cxpyH pacnJoouufBaexcH h o6- 
pa'syex ortho aJiJZHncoBHAHoft <topMbi, 
«nHHa H mupHHa Koxoporo saBHcirr 
jox BHyxpeHHero AnaMexpa <^pcyttKH, . 
yrjia naAenuH cxpyn noKpoBBoe 
cxeKJio H ^xaajieHHA noMawK jkhwocth, 
Ha onpeAeneHHOM paccxoflHHu ox Kpait 
nnxHa no xoKy KHjqKocxir ^0,5-1,10 
ox uiHpHHu nnxua) ..npHKpenjiAexcfl nb- 
xtoca cMaHHsaiQiiierocA MaxepHana 6 , 
c noMOtqbK) Koxopoft secHnKocxb c KJiexxa- 
MH caMoxofCQM cxeKaex c noKpOBHoro 
cxeKjxa Ha aho KeiMepbi h saxeM ^epes 
naxpyOoK 7 yAajiAexcn H3 Hee . Paccxo- 
HHHe, Ha Koxopcn^ npRKpeannexcH noiioc- 
Ka 6, AOCxaxoHHo win xoro, hxoO&i 
Guno HCKJiioMeHo BosHKKHoaeHHe 3Ham- 
xejibHoft xyp6yjieHXHOcxH npH yAape : 
KHAKocxH o nonocKy, h a xo ke Bpe- 

MH 3XO paCCXOHHHe He CJIHUIKOM BeJIH- 

Ko, HHane Ha HHxcHea noBepxHocxH 
noKpoBHoro cxeKJia ao ncxnocKH OyA^x 



jpasHOMepHMft xoK XHAKOCXK. oCec- 
neMeHHH cxauKOHapKoro noxoKa hha- 
KOcxH paccxoflHHe ot KpaH nnxHa jkha- 
KOCXH Ha noKpoBHoM cxcKJie AO Mecxa 
- npHKpenjieHHR rojiockh AbJDKHo cocxas- 

^. JiHXb aeAinHHy 0,5-1,0 ox iuhphhu 
DHXHa, Mxo npH AHaMexpe auxoAHoro 
oxaepcxHH ^pcyHKH 150 mkm, yrne 
' naAe^HH ki^xkocxh na noxpoBHoe cxen- 
Jio 60-70*^ H AaBAeHHM noAa^H xhakocxh 
0,6-0,8 axM cooxBexcxayex 1-2 mm h 
oCmeMy - paccxoHHHK) ox Mecxa ixcUieHHH 
^cxpyn AP Mecxa npHKpeiuieHHR nonocKH 
CMavHaai(xqero MaxepnaJia 3-4 MM* HpH 
3XOM a none speHHH MHKpooGvexxHBa 

tS 9 4)opMHpyexcfl cxaGHJibHbift noxox xne- 
. XOK. Bo apeMfl HaxogKA^HHH KnexKH a 
nocjie 3peKM;i oGbexxHaa aoaGy^aexcH 
^yopecueHuKH xpacHxenfl, cBHsaHHoro 
c onpeAeneHKtjiM BHyrpHKJiexoiiHuM ae- 

20 .mecxBc^ (nanpHMep, AHK, GenxoM) • 

McxoHHHKOM^ BosGyagnaiotaero <^Jxyopec^eH- 
UHK) caexa HajinexcH pxyxHan naMna 10 « 
Caex ox nee co6Kpaexcfl KonnexxopoM 
11 H npH noMOiqH HHxep$epeHuH09Hoft 

25 caexoAeJwxenbHoft njiacxHHXH 15 nanpaa 
jinexcH Hepes MKKpodb>eKXHa 9 Ha hc- 
cneAyeiMbie xnexxH. Csexo^HJibxpu 13 a 
. 14 Bi4Aeji5iiox nojiocbi aoaOyweHUR h $Jiy 
opecuenuHH cooTBexcxaewHo, ^oxoanexx 
poHHuA yMHOKHxejib 16 npeo(5pa3yex 
caexoBue cnrHcLrxu caeHeHHH KJxexQx, 
nepecexaKHOHx none spenun mhKpocko-.* 
na, a sneKxpHMecKHei xoxopbie 3axeM 
ycanHBanxcH c noMOtqbto cnexxpoMexpn- 
^ecKoro ycanHxeAA 17 h nocxynawx Ha 
axoA MHoroxaHanbHoro aMnnnxyAHoro 
aHanHsaxopa 18, B' pesynbxaxe aMnnn- 
xyAHoro aHanH3a nony^aexcn racxorpaM 
Ma pacnpGAeneHHH H3MepHeMoro a . 
xnexxax aemecxaa, 

40 

TaxHM oOpasoM, npeAnaraeMbe ycxr 
poflcxBo.MOTicex 6bixb ycxanoBneHo Hat 
npeAMexHOM cxoAHxe jsoCoro c^HftHoro 
* 4>AyopecueHXHoro MHxpocKona, npes- 

45 patoanTero npn cooxaexcxaytcKaeft kom- 
nnexxauHH npcMuoneHHocxK snexxpoH- 
humu ejibxaMK B npHGop Ann cicopocx- 
Horo a'axoMaxH^ecxoro aHanH3a caolScxa 
xnexoK. KpoMe xoro, axo ycxpoflcx- 

50 ao npome HBaecxHoro no xdHcxpyxuHH 
H a HsroxoBjieHHM, x^ax xax Hacoc, 
npHMeHAeMuft a HsaecxHOM ycxpoftcx- 
ae Ann oxBOAa khakocxh c xnexxzwoi, 
saMeHeH nonocxof! GMavHaancaerocR 
Maxepnana, OnaroAapfl uieMy cCop cxo- 
nHBujeflcn na noxpoaHOM cxexne xha- 
xocxH c xnexxaMH ocyiaecxannexcn 

CaMOXOKOM. 
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